ABSTRACT
Carga de sepsis pediátrica en un centro terciario de un país en desarrollo

InTrODUCTIOn
Sepsis afflicts over 30 million individuals worldwide, with an estimated eight million deaths annually in adults (1) . Mortality is highest in low-and middleincome countries (LMICs), with five million deaths annually, where poor socio-economic circumstances, limited access to care and non-resilient health systems result in worst outcomes (2) . Recent estimates from the United States of America (USA), Canada, Australia, China, India and Europe showed a rising incidence and high mortality rates in children (2-7).
However, sepsis-attributable paediatric mortality data from developing countries are lacking and are usually included with deaths from the major killers of pneumonia, malaria and diarrhoea diseases (8) . In countries with considerable resources (USA and the United Kingdom), sepsis is still a major cause of death and is the leading cause of death in intensive care units (ICUs). In resource-limited settings, sepsis also represents a significant public health burden which is bolstered by poorly organized systems of care with many deficiencies (9) .
Cognizant of the enormous burden of paediatric sepsis, efforts are underway to attempt to reduce sepsisattributable mortality through local and global efforts, including the Global Sepsis Alliance (10) . In addition, to achieve the United Nations' Sustainable Development Goals, despite resource constraints, concerted effort is needed to address sepsis in LMICs (11, 12) .
In the Caribbean, there were no national, regional data and few local data on the burden of paediatric sepsis. Cognizant of this deficiency, we conducted this study to provide baseline data on the burden and outcome of paediatric sepsis in a tertiary institution in Jamaica between 2010 and 2014. The intent was to embark on initiatives to build capacity to provide care in order to decrease the burden and improve the outcomes from sepsis in children.
SUBJeCTS anD MeTHODS
Jamaica is a middle developing island nation in the Caribbean, with a gross domestic product of US$14.36 billion (2013 UNICEF estimate). The University Hospital of the West Indies (UHWI), Jamaica, is a tertiary centre that accepts referrals for paediatric malignancies and dialysis across the island and has a special neonatal care unit that manages newborns. Administrative data from 2010 to 2014 were abstracted retrospectively from electronic hospital discharge records of children identified with sepsis, septicaemia and neonatal sepsis, using the World Health Organization's International Classification of Diseases, 10
th Revision (ICD-10). The abstraction was done electronically with sublime text editing of PDF files using regular expressions by the principal investigator. The data were entered into Microsoft Excel and then imported into Stat a 13 (Stata Corp LLC, Lakeway Drive College Station, Texas, USA). Outcome data were acquired from the administrative database of the UHWI. Data were missing in less than 0.2% of the cases.
Statistical analysis
Descriptive analysis of the demographics and outcomes of children aged 0-16 years at the time of hospital admission was reported. Crude mortality rates were calculated using the data obtained. The period prevalence of sepsis among children at the UHWI and the mortality risk were calculated. reSUlTS A total of 7011 children aged between 0 and 16 years were admitted between January 2010 and December 2014. There were 801 hospitalizations in 782 children admitted for paediatric sepsis with a male to female ratio of 1.27 to 1. Most (86%) were neonates. The median length of hospitalization was 10 days (range: 0-366 days; interquartile range (IQR): 7-19 days). The rate of sepsis was low in older children and adolescents.
The case fatality rate in all children admitted with sepsis as a diagnosis was 13%. The sex-specific mortality rate was higher in females than males (Table) . Among children with sepsis, 86% (n = 691) were neonates. Preterm infants represented 36.2% (n = 250) of the septic neonates. The case fatality rate for sepsis among neonates was 10.1% (n = 70). The case fatality rate was 18.4% (n = 46/250) among preterm neonates and 6% (n = 26/434) in term neonates with sepsis. There was no change in the annual crude mortality rate over the five-year period (Figure) . The case fatality rate in children with sepsis above the age of two years was 25.5% (n = 12/47). The annual case fatality rate for paediatric sepsis ranged from 9% to 11% with no statistically significant difference across the years. The crude mortality rate for sepsis was 12 per 1000 paediatric hospitalizations.
The median length of hospital stays for neonates was 10 days with an IQR of 7-19 days. The median length of stays for infants and children beyond the neonatal period was 8 days with an IQR of 4-18 days. The median length of hospital stay of in-patients who survived the median length of stay was similar to that of those who died, but the IQR was smaller, at 4.5-16.5 days. Only 10% of deaths occurred on the first day after hospitalization. Admissions for sepsis during the period represented 14 202 days of hospitalization.
DISCUSSIOn
This was a preliminary report of paediatric sepsis in a tertiary institution in Jamaica. Jamaica represents a middle-income country. This pattern of sepsis may be similar to that of a developed country since the majority of paediatric sepsis cases occur in neonates and decrease as the children age. In a retrospective review by Bell et al, the incidence of neonatal sepsis at the UHWI was 6.7 per 1000 live births (13) . This study cannot be compared with the current study because a restricted definition of culture-proven bacterial sepsis was used in the former, as compared to the latter where the ICD-10 formed the basis of the inclusion criteria (12) .
The present study showed a high mortality rate of 10% in children with sepsis aged over one year. This was higher than that reported from developed countries. Wang et al reported a 3.5% overall case fatality rate for sepsis and 34.6% (n = 53/153) for severe sepsis in paediatrics cases (aged 28 days to 15 years) seen in 2010-11 in China (5). The rate was also higher than the 5.3% crude in-hospital mortality among 20 130 admitted children aged 0-17 years in Canada (3). Mortality rates vary widely depending on the socio-economic context and resources and are usually higher in LMICs. The sepsis-attributable mortality rate was 5.6% and septic shock, 17%, in children admitted to ICUs in Australia (4). In contrast, Orrett and Changoor reported a 15% crude mortality among patients with bacteraemia from Trinidad (14), and Khan et al reported a crude mortality rate of 24% in hospitalized patients in paediatric ICUs from Pakistan (15) .
Sepsis was more common among males, but the proportion of males with sepsis was less than male hospitalizations. This may be due to a higher propensity of males to be injured and the general higher susceptibility of males to illness in childhood. Death rates were similar in both genders.
This study identified preterm neonates as the highest risk group for sepsis-related mortality, especially the extreme preterm with a decline in the total number of deaths among children beyond the neonatal period. Trotman et al had previously reported a prevalence of high mortality (15%) among preterm neonates with bacteraemia at the UHWI (16). Ali reported a high mortality (27%) of term and preterm patients with bacteraemia from Mount Hope Women's Hospital, Trinidad and Tobago (17) . The recognition of the high rate of sepsis was comparable to other studies from developing countries (18) . Because of their immature immune system (eg diminished capacity to produce immunoglobulins), prolonged hospitalization, increased risk of hospitalacquired infection and thin skin, preterm infants are susceptible to sepsis. In evaluating deaths within the first day or less of presentation for sepsis, it is instructive that the majority of the deaths in this study occurred after the first day, unlike a report by Cvetkovic et al that showed that the majority of paediatric sepsis mortality cases in paediatric ICUs occurred within the first 24 hours (19) . This is surprising in that in most instances, critically ill children in LMICs arrive late to definitive care and suffer early demise. Cvetkovic et al reported their experience from the United Kingdom, and thus the type of infections, severities of illness and outcomes were likely to be different. However, the onset of death which occurred earlier than that reported in this study warrants further exploration. Others have shown that earlier onset of therapy for sepsis contributed to better sepsis outcomes with a reduction in mortality rates (20) (21) (22) . Therefore, this study suggests that if aggressive early intervention is instituted in our hospitalized population with sepsis, we may be able to decrease mortality in most patients.
The number of children admitted for sepsis was high, and there was associated prolonged hospitalization in some cases. Asthma represented the single most common (10%) chronic paediatric disease for which children were admitted to the UWHI. The median length of hospital stays was 66% longer in patients with sepsis when compared with children admitted with asthma. This is certainly suggestive of sepsis leading to increased consumption of scare resources locally.
Sepsis-attributable morbidity is also of significant concern. Globally, 39% of children who survived severe sepsis experienced deterioration of function at 28 days (23) . In LMICs, because of the high burden of mortality and the related social and economic context of these settings, the burden attributed to morbidity has been largely ignored, despite the likely significant contribution from malnutrition. These observations present unique opportunities for the development and validation of outcome measures, such as health-related quality of life and functional status measures to better understand and develop interventions for postdischarge morbidity in these complex settings (24) . Thus, this study which addressed only mortality did not address the impact of sepsis on children who survived hospitalization.
Another area worthy of investigation is post-discharge mortality after hospitalization. A systematic review of 13 studies conducted in LMICs showed a consistent trend of post-discharge mortality similar to, and in some cases exceeding, in-hospital mortality (24) . Post-discharge mortality was most common in the first weeks to months following discharge and in children who were young, malnourished, previously admitted, infected with HIV and those with pneumonia. These observations suggest opportunities for early and inexpensive interventions to decrease the burden of morbidity and mortality in these contexts. Thus, efforts to understand and implement simple measures to decrease or avert post-discharge morbidity are important.
Sepsis is classified into four categories by the international consensus definition for paediatric sepsis: sepsis, severe sepsis, sepsis with multiple organ dysfunction and septic shock (25) . Mortality progressively worsens by category, with septic shock having mortality as high as 50% in low-income countries. However, the consensus definition relies on laboratory data that may not be available in LMICs. In addition, the use of administrative data, as in this study, is associated with selection and reporting bias because of the challenges in disaggregating sepsis from severe sepsis due to the use of the ICD-10 code (26, 27) . Because administrative data were used in this study, the definition of sepsis may not necessarily meet the consensus criteria; hence, comparability with studies that used the consensus definition may be limited. Future validation studies will be needed to identify ascertainment errors and decrease the risk of differential misclassification.
Given the retrospective nature of this study, sepsis was probably under-diagnosed and hence not reflected in the ICD-10 coding used in the UHWI database. Thus, the sepsis rate might indeed have been understated by a large factor. Preterm birth is a major confounder for sepsis in the neonatal age group, and sensitivity analysis done showed a marginal reduction when patients with extreme prematurity were excluded from analysis. In this study, the total length of hospital stays of patients with sepsis may have been overstated since some patients might have stayed because of reasons other than sepsis.
COnClUSIOn
With the preliminary data that this study has provided on the burden of sepsis in a tertiary centre over a five-year period, we will now conduct further prospective studies. Cost-effective therapeutic intervention in LMICs that may reduce mortality is the goal.
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